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INTRODUCTION
In corporate valuation, expected rate of return used to estimate the cost of capital or the appropriate discount rate. Although there are many models which have been used to estimate the expected return, the Capital Asset Pricing Model (CAPM) is still the most widely used and easily understood. It is because of this, "beta" estimation, one of the three components of CAPM, is vital to understand for appraisers when they seek to estimate firm value. Beta estimation for listed companies is relatively straightforward, which is assessed directly from the market (known as Market-Based Beta, MBB or βm) (Modigliani and Miller, 1963; Sharpe, 1964; Hamada, 1972; Rubinstein, 1973; Bowman, 1979; Bowman and Bush, 2006; Damodaran, 2009 ). On the other hand, there can be major challenges when estimating beta for unlisted or newly listed companies. Thus, the Bottom-up Asian Economic and Financial Review and expected return. In the expected return of an asset, there are three main determinants (Jordan and Miller, 2009) (i) the pure time value of money measured by the risk-free rate (Rf); (ii) the reward for bearing systematic risk measured by the market premium (E(Rm) -Rf); and (iii) the amount of systematic risk measured by βi.
E(Ri) = Rf + βi*[E(Rm) -Rf]
(1)
The beta in CAPM is a ratio which compares the systematic risk of an asset with the systematic risk of the market. In addition, this ratio can also describe the responsiveness of expected return on the asset to the expected market return. Therefore, the beta of an asset or a security (i) is also called Market-based beta (MBB or m or equity).
According to Gahlon and Gentry (1982) and Mandelker and Rhee (1984) leverages have put a significant impact on the systematic risk. Furthermore, the beta is also reflected by these leverages (Damodaran, 2002) . Thus beta i is called as leveraged beta (leverage or l), which can be calculated as:
Cov (Ri, Rm): covariance between expected return of an asset (Ri) and expected market return (Rm); σ 2 m: market variance.
In the equation (2), the beta of an asset or a security is estimated in two cases. Firstly, the beta is calculated for listed companies during a specific period of at least five years in order to get a minimum of 60 month-observations of Ri (Dondeti et al., 2014; Sarmiento-Sabogal and Sadeghi, 2014) . Secondly, the beta equation (2) is applied for unlisted companies or individual business units. Ri cannot be calculated by stock price due to the shortage of data, thus the book value should be used instead (Damodaran, 2002) . However, the book value of a firm is not usually published monthly, but quarterly. Therefore, to get the sufficient research data of at least 60 observations, the company has to obtain data during at least 15 years. However, the requirement of obtaining at least 15-year data would be impossible for these unlisted firms. According to Sarmiento-Sabogal and Sadeghi (2014) beta might not be calculated for the unlisted or short-term listed companies, so it could be challenges for investors and appraisers in the valuation process.
Financial Leverage and Operating Leverage
Since the financial leverage and operating leverage affect the systematic risk significantly (Rubinstein, 1973; Lev, 1974; Percival, 1974; Gahlon and Gentry, 1982; Mandelker and Rhee, 1984; Lord, 1996; Guthrie, 2011) companies usually use leverage to increase the expected return for their stockholders.
The financial leverage was first introduced in the modern capital structure theory of Modigliani and Miller (1958; 1963) . Following this strand of theory, a firm's value would be increased with the financial leverage under the effect of tax (Modigliani and Miller, 1963) . However, the more debts a firm obtains, the higher bankruptcy cost it may face up with. Thus, an updated version of MM theory, the trade-off theory of Myers (1977) which indicates the availability of cost of bankruptcy and other relevant costs. According to (Hamada, 1969; Hamada, 1972 ) the model showed the impact of the financial leverage on the systematic risk. Thus, this model has been used and developed by a number of studies (Rubinstein, 1973; Bowman, 1979; Fernandez, 2006) .
On the other hand, Rubinstein (1973) found that the systematic risk was also affected by operating leverage.
While the financial leverage could create financial risk, the operating leverage would make more operating risks. As both operating and financial risks obtain several factors of both systematic and unsystematic risks, the unsystematic risk could be ignored by diversification (Jordan and Miller, 2009) . Therefore, operating and financial risks have been a high consideration of the systematics risk in previous empirical research (Lev, 1974 ; Gahlon and Gentry,
Proxy Levered Beta
Since there is a relationship between financial leverage, operating leverage and systematic risk, the bottom-up approach is used to estimate the beta. This approach is based on two main theories: (i) theory of systematic risk and expected return, and (ii) the relationship between leverage and systematic risk. If the beta is estimated by using this approach, it is called proxy leverage beta (PLB, or bottom-up beta) . The PLB should be used in several cases such as: (i) firms with leverage restructure; (ii) newly listed companies; (iii) unlisted firms; and (iv) individual business units. There are a number of empirical studies (Damodaran, 2002; Beneda, 2003; Renzi et al., 2013; Dondeti et al., 2014; Sarmiento-Sabogal and Sadeghi, 2014) in which the authors discussed the PLB calculation including several steps:
-Step 1: Estimate the beta of compatible firms
Firstly, the beta of compatible companies is calculated. These firms are chosen from the one which are in the same risk level with the tested company, and are usually in the same industry (Damodaran, 2002; Sarmiento-Sabogal and Sadeghi, 2014) . This is called leveraged beta (l) or market beta of compatible firms (m).
-Step 2: Estimate unlevered beta Although these firms are compatible, betas of these companies cannot be applied in the valuation process due to the different leverage. According to Hamada (1972) unlevered companies use the same beta, thus the beta is unlevered to become Proxy Unlevered Beta (PUB). However, there are financial leverage and operating leverage, the calculation of PUB is classified into two different ways: (i) only adjusting the financial leverage (unlevered beta, PUB FL ), and (ii) adjusting both financial and operating leverage (business beta or total unlevered beta, PUB TL ).
-Step 3: Estimate the beta of tested company In this step, based on the chosen leverage in step 2, the beta would be identified by combining the levered beta into unlevered beta (result in step 2).
Literature Review
An early model applying CAPM by Blume (1975) used beta to get the systematic risk, and it has become the fundamental research about beta. However, the past research only focused on the relationship between beta and expected return in different market such as the United States (Jensen et al., 1972; Blume and Friend, 1973; Kothari et al., 1995; Jagannathan and Wang, 1996) the United Kingdom (Pettengill et al., 1995; Clare et al., 1998) and emerging markets (Wong and Tan, 1991; Cheung et al., 1993; Aydogan and Gursoy, 2000) .
The estimated beta mostly focused on listed firm due to the high suitability (Gooding and O'Malley, 1977; Faff, 2001 ). On the other hand, Renzi et al. (2013) raised an attention on the beta calculation of unlisted firms due to a small number of research. Although PLB has been introduced as an optimal ratio (Beneda, 2003; Renzi et al., 2013; Dondeti et al., 2014) these papers only presented the PLB equation, not for the application. Mandelker and Rhee (1984) presented PLB with the determinants of systematic risk, in which there are financial and operating leverage. Furthermore, Hamada (1972); Hamada (1969) proved that the relationship between financial leverage and systematic risk. According to Rubinstein (1973) the systematic risk was depended by operating leverage. Findings of Percival (1974) also supported this idea when getting the significance of this relationship through the ratio between profit and cost. The empirical study of Lev (1974) examined 122 firms during the period of 1949-1968 in three different industries: (i) solar energy; (ii) steel; and (iii) petro and gas. He found that there was a relationship between operating leverage and systematic risk, which indicates that the higher operating leverage would make of systematic risk more sensitive. The findings of previous studies in different countries (Bowman, 1979; 1980; Hill and Stone, 1980; Gahlon and Gentry, 1982; Huffman, 1983; Mandelker and Rhee, 1984; Bhandari, 1988; Huffman, 1989; Butler et al., 1991; Darrat and Mukherjee, 1995; Lord, 1996; Guthrie, © 2018 AESS Publications. All Rights Reserved. 2011) also showed the same result. In the Vietnamese market, Nguyen and To (2015) tested 167 listed firms on HoSE during the period of 2006-2014, also found that there was a relationship between financial leverage and systematic risk. However, this study did not consider the operating leverage and potential endogeneity.
Financial Leverage, Operating Leverage, and Systematic Risk

Proxy Levered Beta and Market-Based Beta
The finding of the relationship between leverage and systematic risk supported the use of PLB in the corporate valuation and financial investment, when PLB was closely equal to MBB (Sarmiento-Sabogal and Sadeghi, 2014 ). In addition, Butler et al. (1991) 1970 , Sarmiento-Sabogal and Sadeghi (2014 shows that PLB has a positive correlation with MBB even when the book value of the stock was used instead of its market value.
In Vietnam, there are a number of papers studying the beta in CAPM (Nguyen, 2010; Vo and Pham, 2012) .
However, most of the research has focused on the estimated beta of listed firms and the suitability of CAPM in
Vietnam. According to Hay and Nguyen (2012) the paper also mentioned about the PLB calculation and analyzed the pro and cons of PLB. In addition, Nguyen and To (2015) has focused on the suitability of PLB in Vietnam with data from 167 listed companies during 2006-2014. All of the findings showed that PLB is significantly suitable in Vietnamese market. The results support Modigliani and Miller (1958; 1963) rather than Miles and Ezzell (1980; which means that the tax shield should be considered when using financial leverage in the beta.
However, Nguyen and To (2015) did not show the evidence of considering the operating leverage in the model of PLB. Although the result of Nguyen and To (2015) showed that the risk classified by industries was suitable, but from the 25 th of January 2016, the HoSE officially classified the industries for listed companies by Global Industry Classification Standards, GICS® which were developed by MSCI and S&P Dow Jones Indexes.
MODELS, METHODOLOGY, AND DATA
Market-Based Beta (MBB) Measurement
MBB represents for the systematic risk of a security. For each firm-year observation, the MBB is estimated by equation (2). After MBB is identified, the length of the estimation period and the return interval (daily, weekly, monthly, or yearly) are considered. According to Damodaran (2002) Value Line and Standard and Poor's use the estimation period of five years, while Bloomberg uses the period of two years. Furthermore, Damodaran (2002) also stated that the shorter length of estimation period such as daily and weekly was, the more observation was obtained, but the result may fail due to in-transaction.
It is widely agreed that the length of the estimation period and the return interval has used the period of 5 years (Damodaran, 2002; Dondeti et al., 2014; Sarmiento-Sabogal and Sadeghi, 2014) . Hence, this paper will obtain 60 observations of security return (Ri) and market return (Rm) for the estimation of the MBB (i) of a security at t years, the period 5 years and the return interval is monthly.
Proxy Levered Beta (PLB) Measurement
PLBit is calculated with three following steps:
Step 1 Compatible firms are listed companies which are in the same business field with the testing company. This study uses the method of GICS®, the latest method to differentiate industries by HoSE. In addition, MBBs of these companies are estimated by equation (2) with the period of five years and the monthly return interval.
Step 2: Estimate PUB PUB including both PUB FL (βu FL ) and PUB TL (βu TL ) is estimated under two main theories. In a taxation context, an issue is whether the tax shield was applied (Modigliani and Miller, 1958; 1963) or not (Miles and Ezzell, 1980; . This study would like to apply both methods to do the empirical test of PLB (Marston and Perry, 1996; Kemsley and Nissim, 2002) . In addition, the previous studies also suggested that the market value of debt (Dmv) should be used in equation of D/E. However, it is a complex process to estimate market value of debt (Dmv). Hence, the book value of debt (Dbv) is used in this study. The idea is supported by Bowman (1980) who stated that replacing Dmv by Dbv would not impact on the research results (Sarmiento-Sabogal and Sadeghi, 2014).
Thus, the equations (3) and (4) show the calculations of PUB FL
(3) (4)
Where is the proxy for unlevered beta, based on MM theory;
is the proxy for unlevered beta, based on ME theory; is corporate taxation.
The upcoming step is to identify proxy unlevered beta PUB TL (βu TL ) by taking out the operating leverage from PUB FL . This is the beta of unleveraged financial and operating leverage. Thus, PUB TL is calculated as equations (5) and (6), with EBIT is earnings before interests and taxes; and S is sales (or revenues):
According to Damodaran (2002) ; Sarmiento-Sabogal and Sadeghi (2014) the average of PUB ( ) takes the exogenous yearly PUB mean for each industry in order to avoid the endogenous problems in the sample. With four methods to estimate PUB shown in equations (3) to (6), there are four models to calculate including . When the tax shield is applied, the income taxes are selected followed the annual government policy (Kemsley and Nissim, 2002) .
Step 3 PLB is identified by attaching financial leverage or both financial and operating leverage of testing company with (in step 2). In this study, Ebv is used in the estimation of PLB to test the suitability of PLB in the market with lack of information. As a result, there are four versions to calculate PLB FL and four versions to estimate PLB TL , which are shown in the following equations:
(10)
Empirical Models
To test the suitability of PLB in corporate valuation context in Vietnam, the model is divided in two stages: (i) testing the association between operating leverage, financial leverage and systematic risk; (ii) testing the suitability of PLB in Vietnamese market.
Stage-1. Empirical Models of the Relationship between Financial and Operating Leverage and Systematic Risk
If there is a significant association between financial leverage, operating leverage and systematic risk, PLB can be applied in Vietnam. However, it cannot be said that PLB can reflect effectively the MBB, stage 2 will give an answer for this issue.
Findings from previous studies also indicate that financial leverage and operating leverage are the main determinants of systematic risk (Hamada, 1972; Rubinstein, 1973; Lev, 1974; Percival, 1974; Gahlon and Gentry, 1982; Huffman, 1983; Mandelker and Rhee, 1984; Bhandari, 1988; Lord, 1996; Guthrie, 2011) .
Furthermore, systematic risk is also affected by other determinants related to the company characteristics.
Several past studies report that firm size and revenue growth rate has a significant effect on systematic risk (Lev, 1974; Bhandari, 1988; Butler et al., 1991; Bowman and Bush, 2006; Al-Qaisi, 2011; Asl et al., 2012) .
Firm size (SIZE): the smaller the firm size is, the higher risk sensitivity of investor will be in making business decision. As a result, the stock price might be influenced; then it indirectly affects the beta. Therefore, SIZE is the variable used to show the effect of firm size on the systematic risk (Bowman and Bush, 2006; Franzoni and Marin, 2006; Damodaran, 2009; Al-Qaisi, 2011; Asl et al., 2012) .
Sale growth rate (SGROWTH): there is a consensus that the sale growth rate is one of the important factors of systematic risk (Bowman and Bush, 2006; Franzoni and Marin, 2006; Al-Qaisi, 2011) . Thus, SGROWTH is selected as a second variable of this model.
The regression model of MBB is formulated as follows:
Where i represents for the ratio of firm/stock (cross unit) t represents for the 5-year period (time unit)
MBBit is the dependent variable showing the market-based beta of stock i at the end of year t, and representing for the systematic risk.
FLit and OLit are two independent variables, which are the means of financial leverage and operating leverage, respectively in five years at the end of year t.
There are a number of papers which calculate financial leverage such as a ratio of total debts/total assets, or total short-term debts/total assets, or total long-term debt/total assets (Thompson, 1976; Frank and Goyal, 2009; Pandey, 2011) or total debts/market values of equities (Hamada, 1972) . In this study, financial leverage is measured by debt/equity (D/E) which is appropriate with the beta equation in stage 2. With the market price of equity, there are two different points of view in this study, which are including market value and book value of equity, Emv and Ebv respectively. In operating leverage, the ratio of fixed cost and variable cost is usually used. However, both variables are not shown directly in the annual report and financial statement, it is difficult to identify this ratio in academic research. Therefore, operating leverage will be measured by the ratio of EBIT growth rate (%) and the percentage of sale, which is identified as %∆EBIT/∆S. This ratio was also used in previous studies during the process to calculate PLB (Percival, 1974; Mandelker and Rhee, 1984; Lord, 1996; Damodaran, 2002; Bowman and Bush, 2006; Al-Qaisi, 2011; Renzi et al., 2013) .
SIZEit and SGROWTHit are two control variables, which are firm size and sale growth rate, respectively, of stock i at the end of year t. The variable of SIZE is measured by ln(total assets), and SGROWTH is calculated by (St -St-1)/St-1.
Stage 2: Testing the Suitability of PLB
In this study, there is a hypothesis that the testing company does not have sufficient data to identify MBB.
Thus, the beta will be measured as PLB. Then, the hypothesis will be withdrawn in order to identify the beta directly from MBB.
Furthermore, in the perfect market, the PUB in the same risk level is equal (Hamada, 1972) . Thus, of firms in the same business industry is equal to every PUB. However, the result is different in the real business;
LAMDA (λ) represents for the market fluctuation and other determinants which have an impact on risk, and it is calculated as .
The model of testing the suitability of PLB is formulated by theory of expected return and systematic risk, the relationship between systematic risk and leverage, and other previous studies, so it can be described as follows:
PLBit is proxy levered beta of stock i at the end of year t
LAMDAit is standard deviation of stock i at the end of year t.
The main purpose of this model is to show that the coefficient regression between PLB and MBB is close to 1, which means that PLB is suitable even in the market with the lack of information (Sarmiento-Sabogal and Sadeghi, 2014).
Since and PUBi have four different arguments in their measurement, the LAMDA will be tested under four conditions ( ).
(17)
With eight different equations of PLB and four versions of LAMDA, the models are identified as:
(28) 
Sample Construction and Research Data
This study uses the data of 307 listed firms in HoSE during the period of 2010-2015 (the 31 st of December 2015) under several conditions. Firstly, all firms in financial sector are omitted due to the different capital structure (Fama and French, 1992) . In addition, Basil and Khaled (2011) 
Methodology
There are three different estimation methods using in the regression model: (1) Pooled OLS; (2) Fixed Effect
Model (FEM); and (3) Random Effect Model (REM). Then F-test, LM-test (Breusch-Pagan Lagrange Multiplier),
Hausman test is used to decide the appropriate estimation method. According to Frank and Goyal (2009) 
RESEARCH RESULTS AND DISCUSSION
Summary Statistics
The descriptive statistics of all variables are reported in table 2. Stage 1 and stage 2 of the research model are described in Panel A, and Panel B, respectively.
In Panel A, the mean of FL_MV and FL_BV are 2.09 and 1.32, respectively, with the standard deviation of FL_MV and FL_BV are 2.29 and 1.11, respectively. As the standard deviation of FL_MV is higher than that of FL_BV, the data dispersion of FL_MV is larger than that of FL_BV. This means that stock price will react with news, but it depends on the lag of its reaction. In addition, the variable of OL has the mean of 7.55 and its standard deviation of 16.76. This result shows that companies use considerable operating leverage in Vietnam; moreover, there is an increase in using operating leverage rather than using financial leverage. This is an appropriate finding in the real business because companies can choose an optimal capital structure but the operating leverage depended significantly on the business field.
In Panel B, the mean of MBB is 0.97, which is lower than 1, the expectation of theory. The reason of this difference is that there is no investment portfolio used in this study. Furthermore, the result shows that the value of PLB_BV is lower than that of PLB_MV in all cases. This finding can support those in Panel A. Moreover, PLB TL is significantly higher than PLB FL as well as the expected value in all cases. Therefore, companies should use financial leverage to measure PLB; this issue will be explained further in section 4.2. According to Hamada (1972) the mean of PLB is equal to the mean of MBB when LAMDA is 1. However, in four different calculations of LAMDA, the values are bigger than 1. It is explained that might be affected more when firms have high leverage (Marston and Perry, 1996; Sarmiento-Sabogal and Sadeghi, 2014) . As a result, it explains the reasons why LAMDA_ME is higher than LAMDA_MM, and LAMDA_TL is higher than LAMDA_FL. Finally, the result shows that there is no correlation between variables over 0.8; it means that the problem of multicollinearity is not significant in this model. 
Empirical Results
In stage 1, the two variables of financial leverage (FL) and operating leverage (OL) are mainly considered. The results might be affected by endogenous variables (Frank and Goyal, 2009 ). However, using the methods of Pooled PLS, FEM and REM may not obtain an appropriate result (Getzmann et al., 2010) . Therefore, after solving the problem of endogenous variables, the result of 2SLS is used as the final one in this step. From 2SLS result, the coefficients of FL in both FL_MV and FL_BV are positive and significant at 1%.
Model
Similarly, there is a statistically significance of the relationship between OL and systematic risk at 10%. In addition, SIZE and SGROWTH also have a statistical significance on systematic risk at 1%. The finding is similar to several previous studies (Bowman, 1979; 1980; Gahlon and Gentry, 1982; Huffman, 1983; Mandelker and Rhee, 1984; Bhandari, 1988; Huffman, 1989; Butler et al., 1991; Darrat and Mukherjee, 1995; Lord, 1996; Guthrie, 2011) .
Due to the significant relationship between FL, OL, and systematic risk, this finding is an important condition to use PLB in Vietnam. However, according to Sarmiento-Sabogal and Sadeghi (2014) it is necessary to test whether PLB was closely equal to MBB in order to use PLB as a replacement of MBB.
From the results of F-test, LM test, and Hausman test in three methods, REM is selected to use in model 2.6
and FEM is applied in the seven remaining models in the stage 2. In this stage, Damodaran (2002) and SarmientoSabogal and Sadeghi (2014) suggested that should be calculated as arithmetic mean in order to avoid the endogenous variables in the data sample. As a result, the final outcomes are selected from the methods of FEM and REM in this stage. Furthermore, using Robust Option can avoid the problem of heteroskedasticity.
In table 4, there is a significant correlation between PLB and MBB at the significant level of 1% in eight models.
Specifically, even it is either PLB FL or PLB TL , the coefficients of MBB (α1) calculated by Ebv is lower than the estimated value based on Emv (α1, PLB FL MM_MV = 0.97; α1, PLB FL MM_BV = 0.48; α1, PLB FL ME_MV = 1.11; α1, PLB FL ME_BV = 0.54; α1, PLB TL MM_MV = 2.11; α1, PLB TL MM_BV = 1.62; α1, PLB TL ME_MV = 1.97; α1, PLB TL ME_BV = 1.66).
The result shows that PLBs are evaluated lower when it applies Ebv in the model. Table 4 describes the regression model of PLB and its determinants in all eight models from 2.1 to 2.8. The data sample is collected from companies (not including those in financial sector) listed on HoSE, during 2010-2015. Each model is tested in three methods of Pooled PLS, FEM, and REM. In addition, the F-test, LM test (Breusch-Pagan Lagrange Multiplier), and Hausman test are used in order to select the most appropriate method. Standard deviations are shown in (.), statistical t is in [.] . The symbols of ***, **, * are represented for the significant level of 1%, 5%, 10%, respectively For PLB FL MV, when it is estimated by Emv, the coefficient of MBB is equal 1 at 1% significant level (α1, PLB FL MM_MV = 0.97; α1, PLB FL ME_MV = 1.11). This result indicates that PLB FL MV is a good proxy for MBB, in both theories of MM and ME. expected value of 1. In addition, when adjusting the operating leverage, PLB will be highly estimated with higher operating leverage. Therefore, even PLB TL BV is higher than the expected value, it is underestimated when compared to PLB TL MV. The variable of LAMDA representing for the lag of market in eight models has a considerable correlation with PLB at 1% significant level. However, its coefficients are lower than 1, and it means in four estimation models of LAMDA is over than 1. The result shows that the new mechanism of industry classification which HoSE has applied is not appropriate to the PLB in Viet Nam. In the last step, there is a test for the difference of means between two samples with two questions: (i) whether there is a significant difference between and ; (ii) whether there is a considerable difference between the means of PLB under MM and ME theories. The Wilcoxon signed-rank is used as a method to test these hypothesizes. Table 5 will show the testing result. With the hypothesis of whether MM is equal to ME, the result shows that there is a significant difference between MM and ME at 1% level of significance in all cases (panel B). According to Miles and Ezzell (1980) the PUB calculation followed MM would be higher than that of ME. The empirical finding in this study also shows the same with that of Miles and Ezzell (1980) as well as Sarmiento-Sabogal and Sadeghi (2014) in the US market. Since
Sarmiento-Sabogal and Sadeghi (2014) stated that there was no theory to explain this finding, thus they did not
give any comments to this finding. In addition, there is a significant difference between PLBMM và PLBME in any cases. Therefore, panel B can imply that the mean of PLB calculated under ME is going to estimate systematic risk higher than PLB calculation under MM. The result is also supported by the finding of previous studies (SarmientoSabogal and Sadeghi, 2014; Nguyen and To, 2015) .
CONCLUSION AND IMPLICATIONS FOR VIETNAM
Conclusion
Estimating the market beta (MBB) usually incurs difficulty during the calculation, especially in several specific cases such as (i) firms with leverage restructure, (ii) new listed companies, (iii) unlisted firms, (iv) individual business unit due to the lack of data. Therefore, PLB is created as a solution of this problem in these cases. The main purpose of this study is to test whether PLB can be an effective replacement of MBB and whether PLB is significantly suitable to use in Vietnam. From the quantitative method, several findings are as following:
Firstly, there is a significant relationship between operating leverage, financial leverage and systematic risk in
Vietnam. This is the background for using PLB in this market. In addition, the systematic risk is affected by firms' size and sale growth rate. This result is consistent with previous studies (Bowman, 1979; 1980; Gahlon and Gentry, 1982; Huffman, 1983; Mandelker and Rhee, 1984; Bhandari, 1988; Huffman, 1989; Butler et al., 1991; Darrat and Mukherjee, 1995; Lord, 1996; Guthrie, 2011) .
Secondly, PLB has a considerable correlation to MBB at 1% level of confidence in all cases in this study, namely (i) adjusted financial leverage (FL) or both financial leverage and operating leverage (TL), (ii) financial leverage with equity in book value (Dbv/ Ebv) or that in market value (Dbv/Emv), (iii) considering tax shield (MM theory) or not (ME theory). This supports the previous empirical studies stating that PLB was correlated to MBB (Bowman, 1980; Kemsley and Nissim, 2002; Bowman and Bush, 2006; Sarmiento-Sabogal and Sadeghi, 2014; Nguyen and To, 2015) .
In addition, the study also finds that PLB with proxy financial leverage being the most efficient measure of MBB. Thus, PLB is recommended to use with unlisted or newly listed companies. Since the stock cannot be traded in unlisted firms, E mv cannot be identified. This is the reason why E bv is used to calculate financial leverage. While this problem is not a big issue with new listed firms, its Emv and Ebv are easily measured. As using Emv gives a more appropriate PLB rather than Ebv, PLB is a considerable measurement of MBB in newly listed companies. However, one of the findings shows that MBB is underestimated when using PLB FL BV in unlisted companies.
Another finding of this study is that there is a difference of PLB between MM and ME theories. Hence, PLB is higher when calculating under ME theory. However, when testing each pair of MBB and PLB in both MM and ME theories, there is a slight difference between MBB and PLB. In specifically, with PLB FL BV and PLB TL MV, the result with ME is more appropriate than that of MM. On the other hand, PLB under MM theory is more suitable when using PLB FL MV and PLB TL BV. In corporate valuation of unlisted firms in Vietnam, appraisers use financial leverage based on Ebv under MM theory. However, there is no any arguments on this result, this study might become an empirical evidence to support appraisers to the contribution of PLB calculation in Vietnam.
Finally, the mean and coefficient of LAMDA (lag of market) shows that even HoSE has applied the new international mechanism into the industry classification, it is not appropriate when representing to the risk classification in PLB calculation in Vietnam.
From the above findings, it can be concluded that MBB of compatible firms can be a significant measurement of PLB. Specifically, the more consistency between compatible companies and the valuating firm, the more possibility it can represent the same risk classification and LAMDA is close to 1. Therefore, the further research should be an empirical study on how to select the compatible companies for the more effectiveness of PLB in the replacement of MBB.
Implications in Vietnam
For Investors and Appraisers
Since the PLB are significantly correlated to MBB in Vietnam, it can be said that PLB is one of the most effective measurements of MBB when PLB uses the proxy financial leverage and market value of equity, which is noted as PLB FL MV. While systematic risk is underestimated by PLB FL BV, PLB TL always over evaluates the systematic risk under any conditions. The result implies that appraisers should use PLB FL MV to be an alternative of MBB. Thus, it is totally supported that PLB can be used in newly listed companies in Vietnam. For the unlisted firms, since systematic risk is underestimated by PLB FL BV and overestimated by PLB TL , investors and appraisers should make a decision based on the characteristics of asset/security. This finding can be applied as the evidence to explain in the valuation process when appraisers need to defense the result to their customers. In addition, if the leverage in MBB is assumed not to be changed during the length of estimation period, investors and appraisers can use PLB when evaluating the firms with leverage restructure. Therefore, the result of this study also supports the use of PLB FL MV to estimate the beta of listed firms with a new leverage restructure or firms with high leverage.
Finally, the risk classification of industry also has an impact on the PLB estimation. Thus, to select the compatible firms to testing company, investors and appraisers must identify carefully an appropriate industry. According to specific cases, analysts make decisions on more criteria (for example, when there are a large number of compatible companies), or less criteria (for instance, when there are a small number of compatible firms) to select the most suitable companies in their valuation (Damodaran, 2002) . In conclusion, appraisers should pay attention to using the industry classification of HoSE.
For State Management Agencies
In Valuation Standard 12, the highlights are the mention of the levered beta and only for adjusting the financial leverage. Therefore, the results in this study not only suggest applying the method of Bottom-up as a measurement
